Effects of repeated exposures to xenon on rat adrenal cortex ultrastructure.
Xenon has many properties of the ideal anaesthetic and it has been proposed to replace classic volatile anaesthetics. Although some studies demonstrated that xenon does not induce gross morphological changes in major organs, little is known on its possible ultrastructural effects. The present study investigates the subcellular effects of repeated exposures to 70% xenon on rat adrenal cortex in comparison with N2O. Animals were divided into four groups: xenon-exposed, N2O-exposed, sham-exposed and controls. Exposed rats were placed into a sealed cage to breathe the respective gas mixture for 2.5 h/day for a week. Specimens of adrenal cortex for electron microscopy and blood samples for determination of corticosterone plasma levels were taken at the end of the last exposure or one week after the last exposure (recovery). Adrenal cortex from N2O- and sham-exposed rats mainly showed dilation of endoplasmic reticulum, whereas xenon-exposed rats also exhibited several cells with lipid droplets appearing subdivided into smaller droplets, irregular in shape and size. In all experimental groups, corticosterone plasma levels increased in comparison to controls. Both ultrastructural and hormonal changes were not detected anymore after one week from the last exposure. These findings indicate that xenon is able to induce subcellular changes in rat adrenal cortex, mainly at the level of lipid structures. The transient changes induced by xenon suggest that this gas can be regarded as a safer anaesthetic.